Abstract Soil yeasts are globally diverse. They are found in almost all soil types, and the structure of soil yeast communities reflects aboveground vegetation properties. Cultivation techniques have often been successfully employed to study yeasts in forest soils. However, few studies have addressed the variation of soil yeast communities in space and time; especially, structural dynamics at a forest site between different seasons is unknown. Here, we analyse the results from our field experiments performed in 2008 and 2009. We reassess species inventory data and identify potential new species. Using improved species lists, we estimate the rate of species recovery from beech forest soils with a particular focus on repeated sampling. Our analyses showed that the number of observed yeast species was steadily increasing after one, two and three samplings. The observed diversity was likely approaching saturation after four samplings. Additionally, we provide formal descriptions of new yeast species isolated from forest soils in Germany during these studies, as 30 % of the observed species represented undescribed taxa. The following taxonomic novelties are proposed: Colacogloea demeterae
Introduction
Soil is one of the most complex habitats. It is rich in microorganisms, and diverse communities of prokaryotes, protists and fungi have been described from several studies (e.g. Fierer et al. 2009; Tedersoo et al. 2014) . Due to the heterogeneity of the habitat, the distribution of microbial taxa in soils is often highly uneven and spatially aggregated on various scales (e.g. Fierer and Jackson 2006; Tedersoo et al. 2014) . While a limited number of species are frequently detected from soils, a vast majority of microorganisms appear at very low frequencies and are referred to as Brare biosphere^ (Sogin et al. 2006; Lynch and Neufeld 2015) . On a global scale, these rare taxa contribute to a nearly limitless pool of genetic diversity. Similar to prokaryotes, the diversity of soil fungi has been estimated to be very large with only a small number of species overlapping between sampling sites (e.g. Taylor et al. 2014; Wubet et al. 2012) .
Yeasts are common soil inhabitants and have been isolated from nearly every type of soil (e.g. Botha 2011; Connell et al. 2008; Vishniac 2006) . In forest soils, soil yeast communities are spatially heterogeneous and reflect properties of the aboveground vegetation. The diversity of these communities is influenced by plant species (Maksimova and Chernov 2004; Yurkov et al. 2015) , forest management history (Yurkov et al. 2012a ) and plant projective cover (Yurkov et al. 2016) . Extensive isolation and cultivation with subsequent statistical analysis of the data has enabled the estimation of the expected species richness in a forest (e.g. Yurkov et al. 2011 Yurkov et al. , 2016 . Using this approach, recent studies have reported a remarkably high proportion of potentially unknown taxa from forest soils (Yurkov et al. 2012a (Yurkov et al. , 2016 . Recent studies have demonstrated that spatial distances and regional heterogeneity contribute to the total diversity values in forest biotopes on long-distance , regional (Yurkov et al. 2012a ) and local (Yurkov et al. 2011 (Yurkov et al. , 2016 scales. Less is known about the dissimilarity of soil yeast communities at the same forest sites by repeated sampling. A few studies have suggested that seasonal changes affect yeast community composition in beech forest soils (e.g. Jensen 1963; Yurkov et al. 2011) or in the rhizosphere of two herbaceous plants in a birch forest (Golubtsova et al. 2007 ). However, neither of the these studies addressed the influence of repeated sampling on total yeast diversity values and the proportion of newly discovered species with every consecutive sampling.
Here, we present the results obtained during previous studies on 'very intensively studied' experimental plots (VIPs) of the Biodiversity Exploratories framework (www.biodiversityexploratories.de). The studies were performed in two consecutive sampling campaigns in 2008 and 2009 , and in the present manuscript we aim to estimate the rate of species recovery from beech forest soils focusing on repeated sampling. For this purpose, we revise the species inventory, identify potential new species and provide formal descriptions of new yeast species.
Materials and methods
Soil samples were collected from two different localities in Germany on VIPs of the German Biodiversity Exploratories framework (www.biodiversity-exploratories.de). Study sites were the Hainich National Park (Nationalpark Hainich and its surroundings) in Thuringia (central Germany) and the Swabian Alb Biosphere Reserve (Biosphärengebiet Schwäbische Alb) in Baden-Wuerttemberg (south-western Germany). In each region, the surveyed plots contained six beech forests of two management types (near-natural and managed). Detailed characteristics of the sampling sites can be found in Fischer et al. (2010) and Yurkov et al. (2012a) .
Soils were sampled in April, June, August and October 2009, and studied using the approach described by Yurkov et al. (2012a) . Soil yeasts isolated from samples collected in April-May 2008 were studied by Yurkov et al. (2012a) .
Yeasts were isolated by plating soil suspension on solid acidified GPYA medium following the method described by Yurkov et al. (2012a) . Isolation on a nitrogen-depleted medium (TMV agar and modified Brown's agar) was performed following the method described by Yurkov et al. (2011) . Due to the low isolation effort (e.g. Yurkov et al. 2011) , only samples collected in 2008 were additionally studied with nitrogendepleted media.
Physiological and biochemical characteristics
Mating experiments were performed using potato-dextrose (PDA), corn meal (CMA), yeast mold (YM) and malt-extract, yeast-extract, Soytone (MYP) agars (Kurtzman et al. 2011; Sampaio et al. 2003; Yarrow 1998) . Phenotypic characterisation of the isolates was carried out according to Yarrow (1998) and Kurtzman et al. (2011) using both solid and liquid media. Additional assimilation tests using aldaric acids and aromatic compounds were performed as described by Fonseca (1992) and Sampaio (1999) , respectively.
Molecular characterisation
Detailed protocols describing DNA extraction, amplification, purification and sequencing are given by Yurkov et al. (2012a) . In short, PCR-fingerprinting with minisatellitespecific oligonucleotides derived from the core sequence of bacteriophage M13 with the sequence published by Sampaio et al. (2001) or microsatellite-specific oligonucleotides (GTG) 5 , as a single PCR primer (Gadanho and Sampaio 2002) were used to group pure cultures. Strains from the same sampling event and same sampling site showing identical electrophoretic profiles were considered as conspecific and only 1-2 representatives were chosen for further identification by sequencing of rRNA gene regions.
Yeast cultures were identified using nucleotide sequences of the D1/D2 domains of the large subunit (26S/28S or LSU) rRNA gene. The internal transcribed spacer (ITS) region of the rRNA locus was also sequenced in a few cases. Sequencing of the ribosomal small subunit (18S or SSU) was performed as described before (Glushakova et al. 2010) . The assembly and editing of sequence data were performed using Sequencher 5.3 (Gene Codes, USA). The nucleotide sequences were compared with sequences deposited in the NCBI (www.ncbi.nih.gov) and CBS (www.cbs.knaw.nl) databases, respectively. Nucleotide sequences were deposited in NCBI/EMBL GenBank under the accession numbers which are provided in the text.
Pairwise sequence similarity and coverage were used to determine potentially novel species. Thereafter, sequence divergence in the respective phylogenetic genus or clade was considered and a phylogenetic analysis was performed. Sequences were aligned with the MAFFT algorithm, v.7 (Katoh and Standley 2013) . Maximum likelihood analysis was performed with RaxML (v.7.4 .2) using raxmlGUI 1.3.1 (Silvestro and Michalak 2012) and the GTRCAT option with 100 or 1000 rounds of bootstrap replicates (Stamatakis et al. 2008) .
Statistical data analyses
Each plot was represented by 4 sub-samples in 4-6 physical replicates (different soil-to-water ratios) and 2-3 plates each. Of 192 sub-samples collected in 2009, a total of 181 were included in the analysis and 11 sub-samples were excluded from the analysis because they yielded no yeast cultures, either due to low fungal quantity in a particular replicate or due to fast development of moulds, which made isolation and appropriate quantification of yeasts difficult. Species inventories recorded for each sub-sample were combined to produce a species list for each plot (a total of six) at each sampling time (a total of four). Thus, the data derived from 181 physical subsamples were used to produce a total of 24 species inventories.
Because of the limited amount of data (24 species inventories), statistical analyses were limited to the following procedures. Species inventories obtained for each plot of the same management intensity (managed and near-natural: three plots each) and location (two locations: Swabian Alb and Hainich), and sampling time (April, June, August, October). These values were randomly recombined to produce a table containing the information regarding the number of species isolated after a single sampling, any two samplings, any three samplings and after the continuous sampling during the entire vegetative season (four samplings). This step has been repeated for shared species and species found after every additional sampling without any regard to the region of sampling or forest management type. For each sampling, we calculated first, second (median) and third quartiles. Species discovery rates in relation to the number of samplings (one to four) were plotted presented as box plots.
Results and discussion
A total of 760 yeast cultures were isolated and identified from sub-samples collected in 2009. A total of 35 yeast species (25 basidiomycetes and 10 ascomycetes) were identified (Table 1) . Yeasts in soils collected in April-May 2008 were studied and reported by Yurkov et al. (2012a) . Here, we describe the species recovered exclusively on nitrogen-depleted media as well as two single strains isolated during the study by Yurkov et al. (2012a) . The reassessment of yeasts isolated from soils collected in April-May 2008 added two more species isolated on nutrient-rich media and 13 species recovered on nitrogen-free media (Table 1) . Taken together, this makes our study the most comprehensive inventory of soil yeasts from beech forest soils.
Among samples collected in 2009, a total of 11 species were shared between Swabian Alb (southern Germany) and Hainich (central Germany). A total of 14 and 9 species were restricted to Swabian Alb and Hainich, respectively. The average species richness ranged between 2 and 3 species per sub-sample. The number of species isolated during a single sampling varied between 5 and 13 species, representing a single combination of region, vegetation type, land management category and season (Table 2) .
Our analyses showed that the number of observed yeast species was steadily increasing after one, two and three samplings. The observed diversity was likely approaching saturation after four samplings (Fig. 1) . Species inventories from samplings performed in spring 2008 (see Yurkov et al. 2012a ) and 2009 also differed substantially with approximately 5 more species to be additionally expected from the sampling in the second year ( Fig. 2 ; Table 2 ). These results show that repeated sampling may substantially improve species inventories of yeasts in soils underneath beech forests.
Studies performed in beech forests on VIPs of the German Biodiversity Exploratories framework yielded a substantial number of novel species (e.g. Yurkov et al. 2012a ), some of which had been described previously (e.g. Yurkov et al. 2009a Yurkov et al. , b, 2012b . Comparing the species inventory of this study to previous studies (Yurkov et al. 2011 (Yurkov et al. , 2012a , 20 more species were recovered from forest soils, namely Apiotrichum laibachii, Arthroascus schoenii, Barnettozyma vustinii, Candida chilensis, C. cretensis, C. vartiovaarae, C. zeylanoides, Candida sp. TSN-36, Cystofilobasidium macerans, Curvibasidium cygneicollum, Debaryomyces hansenii, Holtermanniella wattica, Phaffia sp. TSN-67, Sporobolomyces ruberrimus, Schizoblastosporion starkeyihenricii, Slooffia tsugae, Vanrija albida, V. musci, Vishniacozyma tephrensis, and Wickerhamomyces anomalus. Thus, of 56 species reported to date from the these forests, approximately 32 % (18 species) represented new species at the date of discovery. Several studies that aimed to estimate the total diversity of fungi suggested the major portion of fungal diversity is unknown to science (Hawksworth 2001; Blackwell 2011) . Despite endemism of soil fungi (e.g. Tedersoo et al. 2014) , the high proportion of unknown yeast species (reaching 30 %), which was isolated from a commonly studied niche, such as soil right in front of the doorstep, was not expected.
Among ascomycetes, yeasts matching Candida santamariae were isolated from April to August from both regions. Nucleotide sequences of both ITS rRNA and LSU rRNA of these strains deviated from the ones of type strains of the two varieties, suggesting that they may represent a complex of cryptic species. The first haplotype represented by the strain GenBank LT548269) showed four and two substitutions in LSU rRNA to C. santamariae var. santamariae and C. santamariae var. membranifaciens, respectively. The second haplotype represented by the strain TSN-107 (=MUCL 54082, GenBank LT548268) showed five and three substitutions in LSU rRNA to C. santamariae var. santamariae and C. santamariae var. membranifaciens, respectively. Similarly, TSN-198 differed in 2 and 3 from the sequences of C. santamariae var. santamariae and C. santamariae var. membranifaciens, respectively. ITS sequences of TSN-107 showed 1 and 2 substitutions to C. santamariae var. santamariae and C. santamariae var. membranifaciens, respectively. The strain TSN-198 differed in 1 nucleotide position (indel) from Candida santamariae strain DBVPG 5182 (GenBank GQ911489), which has been isolated from the Calderone Glacier (Branda et al. 2010) . Sequences of LSU rRNA of two ascomycetous yeast strains TSN-747 and TSN-806 showed low similarity (below 95 %) to hitherto described species. Phylogenetic analyses placed this species in the Candida tanzawaensis clade in the cluster comprised by C. prunicola, C. xylopsoci, C. pyralidae and C. vadensis (Fig. 3) . This is the second new species from this clade that has been isolated from a forest soil. Strain TSN-36 (= CBS 11767) conspecific to Candida sp. CBS 7170 has been obtained from soils collected in Swabian Alb (Yurkov et al. 2012c ). Description of the two novel species should be done in the future together with the complete reclassification of the entire Candida tanzawaensis clade, which is beyond the scope of this study.
Strain TSN-505 showed moderate similarity to species of the genus Saccharomyces. Phylogenetic analyses using combined analysis of SSU and LSU rRNA genes showed its basal position to the genus Saccharomyces and outside the genus Kazachstania, even though the support was very low (data not shown). Again, a formal description needs additional data, which would go beyond the scope of this study.
Following the Bone fungus = one name^principle, systematics of basidiomycetous yeasts was recently revised and unified with the classification of filamentous (often sexual) fungi (Liu et al. 2015; Wang et al. 2015) . Also, the polyphyletic genera Cryptococcus and Rhodotorula were restricted to the lineages to which the type species belong. Phylogenetic analyses performed in these studies also included nucleotide sequences of yeasts which were isolated during our surveys. The placement of some yeasts, however, remained doubtful. Specifically, strain TSN-574 showed little similarity to hitherto described species or known isolates; it was loosely connected to Pseudoleucosporidium fasciculatum and to an undescribed yeast species Rhodotorula sp. CBS 10235 (GenBank EU002852) (data not shown). Proper description of this species will require a multigene analysis as suggested by Wang et al. (2015) , which will be performed in a separate study.
Recently, mitosporic Microbotryomycetes previously classified in the genera Bensingtonia, Rhodotorula and Sporobolomyces were studied using multi-gene phylogenetic analyses and a constrained analysis of LSU rRNA . Despite the advantage of the seven-gene backbone tree, clades in the LSU rRNA-based tree often displayed lower support values. Taking into consideration the results of phylogenetic relationships in Microbotryomycetes in previous studies, the authors confirmed a limited utility of LSU rRNA as a phylogenetic marker for this group of yeasts. In our study, s e v e r a l p o t e n t i a l l y n e w s p e c i e s f r o m t he c l a s s Microbotryomycetes were recovered from soils using nitrogen-depleted media. Two novel species represented by strains HEW-1-21 (Rhodotorula sp. AY211 strain CBS 11585, GenBank FN428972) and HEW-1-23 (Rhodotorula sp. AY207 strain CBS 11713, GenBank FN428971) isolated from forest soils in Hainich National Park clustered together with Hamamotoa (Sporobolomyces) singularis (GenBank AF189996) but with low statistical support in the ML analysis (Fig. 4) . Although bootstrap support value for this clade was low, the two strains showed 99 % similarity and 8 and 9 nucleotide substitutions in LSU rRNA to H. singularis (GenBank AF189996), respectively. Pairwise similarities between strains HEW-1-21 and HEW-1-23 were 99 % (3 substitutions) for LSU rRNA but only 92 % for ITS rRNA. Thus, they are likely to belong to two different species. Based on high sequence similarity values and considering generally low statistical support in LSU-based phylogenetic analyses, we propose these two yeasts as members of the genus Hamamotoa.
Our results were in agreement with the phylogenetic analysis performed by Wang et al. (2015) regarding the placement of a new species (Rhodotorula sp. AY165 strain CBS 12500, GenBank FN428968) in the genus Colacogloea (Fig. 4) . This species was represented by two strains AEG-8-20, AEG-9-20 isolated from grassland soils in Swabian Alb. Another new species (Rhodotorula sp. AY167 strain CBS 11664, GenBank FN428962) represented by three strains, HEG-1-20, HEG-3-20 and AEG-8-21 (grassland soils, Hainich National Park and Swabian Alb), was placed in the genus Slooffia (Fig. 4) . Below we provide formal descriptions of these species.
Cultivation experiments using both nutrient-rich and nitrogen-depleted media yielded two isolates, AEG-2-20 and HEW-2-3, which were isolated from grassland soil collected Yurkov et al. (2012a) and species isolated on nitrogen-depleted media reported in this manuscript in Swabian Alb and from forest soil collected in Hainich National Park, respectively. The two strains, AEG-2-20 (= CBS 11560, GenBank FN428969) and HEW-2-3 (= CBS 11579, GenBank FN428970), showed identical LSU and ITS sequences, suggesting their conspecificity. They clustered close to Fellozyma inositophila (97 % similarity, 15 substitutions) but received no support in the analysis (Fig. 4) . Because neither sequence similarity values nor statistical support in the phylogenetic analysis are convincing enough to place this species in the genus Fellozyma, proper description of this species will require a multigene analysis as suggested by Wang et al. (2015) , and will be performed in a separate study. In Tremellomycetes, four novel species were discovered. Two novel species, represented by strains TSN-538 and TSN-649 (forest soils, Hainich National Park), were placed in the genus Piskurozyma in the phylogenetic analysis performed by Liu et al. (2015) and in the present study (Fig. 5 ). They were closely related to Piskurozyma (Cryptococcus) fildesensis and showed 99 % (7 substitutions) and 98 % (12 substitutions) similarity in LSU rRNA, respectively. Pairwise similarity results between strains TSN-538 and TSN-649 were only 95 % for the ITS-LSU rRNA fragment. Thus, they are likely to belong to two different species (Fig. 5) . Another new species represented by two strains, TSN-530 and TSN-531 (forest soils, Swabian Alb), was placed in the genus Dioszegia (Fig. 6) close to D. cryoxerica, which has been isolated from soil in Antarctica (Connell et al. 2010 ). The novel species showed 98 % similarity (11 substitutions) in ITS rRNA and 99 % (4 substitutions) in the LSU rRNA locus, respectively. Below, we provide formal descriptions of these species.
Cultivation experiments with forest soils collected Hainich National Park and nitrogen-depleted media yielded a yeast strain AY552 (= CBS 12229, GenBank FR820582), which was distantly related (90-93 % similarity in LSU rRNA) to members of the Cryptococcus victoriae clade. Recent phylogenetic analysis performed by Liu et al. (2015) demonstrated that it represents a hitherto undescribed species in the newly introduced genus Vishniacozyma. Again, a formal description needs additional data, which would go beyond the scope of this study. Surprisingly, our cultivation experiments yielded two psychrophilic yeasts, Mrakia geliga and M. frigida, which are rare outside cold habitats such as glaciers and cryogenic soils . Although these yeasts do not grow well even at moderate temperatures, we were able to culture them from temperate forest soils collected in August and October, respectively (Table 1 ; Fig. S1 ). Although isolation of M. frigida from boreal forest soils has been reported before (Maksimova and Chernov 2004) , the reliability of the identification in that study was later questioned by , since this species does not grow above 20°C . Because LSU rRNA analysis does not have sufficient specificity to differentiate M. frigida and M. gelida, we identified members of the genus Mrakia using ITS rRNA sequences, as suggested by . The phylogenetic analysis confirmed the identification of our isolate as M. frigida (Fig. S1) . Thus, the present study provides the first report on isolation of M. frigida from temperate forest soils. However, it is important to mention that the ITS rRNA sequence of the strain M. frigida TSN-231 differed in 7 nucleotide positions (99 % similarity) from sequences of the type strain CBS 5270 (GenBank AF144483). Among cultures isolated on a nitrogen-depleted medium, strain AY409 (forest soil, Schorfheide-Chorin Biosphere Reserve in Brandenburg) was preliminary identified as Cryptococcus sp. from Cystofilobasidiales. However, LSU rRNA and SSU rRNA sequences showed low similarity to Cystofilobasidiales (data not shown) but instead to the genus Basidioascus (Nguyen et al. 2013) . Analysis of the concatenated dataset SSU rRNA and LSU rRNA dataset confirmed the placement of this strain in Wallemiomycetes (Fig. 7) . This is the first exclusively unicellular growing organism in this class. Members of the genus Basidioascus can produce arthroconidia but typical budding yeast appearance has only been observed in B. persicus (Nasr et al. 2014) . Formation of hyphal structures, ballistoconidia or sexual reproduction was not observed in the yeast AY409. Taking into consideration its phylogenetic position, distant to the genus Basidioascus, we describe a novel genus to accommodate this yeast.
Taxonomy
Descriptions of several species provided in this study were made on a single isolate. Although a minimal number of isolates sufficient for a valid taxonomic description is not specified formally, we agree that some morphological and physiological characters can be corrected in the future with the discovery of additional isolates. It is important to document that since the isolation in 2008-2010 and despite several attempts no additional strains have been obtained. In our opinion, these yeasts represent rare soil species, and their ecology and distribution patterns cannot be resolved within a single study. Phylogenetic analyses also showed that these yeasts belong to novel or presently undersampled phylogenetic clades. We believe that every new described species is enlarging our knowledge of soil yeasts that may result in a solid hypothesis concerning the ecology of rare species in the future. Thus, we think it is important to formally describe these species in this study.
Since the species have been isolated from soils, they are all named after chthonic gods and goddesses, and deities of the earth. Yurkov, Schäfer & Begerow, sp. nov. (MB 816166) Etymology: the specific epithet Bdemeterae^derives from the Greek mythological figure of Demeter, a goddess of the harvest and soil fertility.
Description of Colacogloea demeterae
After growth on YM agar plates for 1 month at 16 and 22°C, the streak culture is white to off-white, glistening, mucoid and smooth. The margin is entire. After growth on YM agar plates for 7 days at 16 and 22°C, cells are ovoid to ellipsoid (3-4 × 6-8 μm), occurring singly or in pairs, and 
Slooffia velesii CBS 11664 T (FN428962)

Glaciozyma watsonii (HQ432817)
Colacogloea falcata (AF075490)
Phenoliferia glacialis (EF151249)
Chrysozyma griseoflava (AF189986)
Slooffia pilati (AF189963)
Oberwinklerozyma yarrowii (AF189971)
Colacogloea demeterae CBS 12500 T (FN428967)
Bannozyma arctica (AB478858)
Slooffia tsugae (AF189998)
Hamamotoa cerberi CBS 11585 T (FN428972)
Colacogloea peniophorae (AY629313)
Colacogloea philyla (AF075471)
Colacogloea retinophila (AF444730)
Chrysozyma fushanensis (AB176591) "Rhodotorula" sp. CBS 8941 (AY040647) "Rhodotorula" sp. CBS 10232 (EU002849)
Colacogloea diffluens (AF075485) "Rhodotorula" sp. CBS 11572 (FN428953)
Pseudohyphozyma bogoriensis (AF189923)
Glaciozyma antarctica (AF444529)
Microbotryum violaceum (AJ235306)
Hamamotoa lignophila (AF189943)
Colacogloea terpenoidalis (AF444729)
Colacogloea cycloclastica (AF444631)
Hamamotoa telluris CBS 11713 T (FN428971)
Phenoliferia himalayensis (AM235747)
Phenoliferia psychrophila (EF151243)
Yamadamyces rosulatus (EU872490) After growth on YM agar plates for 1 month at 16 and 22°C, the streak culture is white to off-white, with a smooth and glistening surface. The margin is entire. After growth on YM agar plates for 7 days at 16°C, cells are subglobose to broadly ellipsoidal (3-6 × 5-8 μm), occurring singly, in pairs or in small clusters, and proliferating by polar budding (Fig. 8b) 
Tremellales and Trichosporonales
Piskurozyma fildesensis (KC894161)
Goffeauzyma (100) Solicoccozyma (98)
Piskurozyma tuonelana CBS12605 T (HG324303)
Piskurozyma filicatus (EU433983)
Naganishia (100)
Piskurozyma capsuligenum (AF363642)
Syzygospora (100) Filobasidium ( Etymology: the specific epithet Bcerberi^refers to the threeheaded hound Cerberus in Greek and Roman mythology. Cerberus is guarding the gates of the underworld to prevent people escaping from there. Thus, it is living subterraneous like the newly described species.
After growth on YM agar plates for 1 month at 16 and 22°C, the streak culture is pale to brownish-cream, butyrous, dull and wrinkled. The margin is entire. After growth on YM agar plates for 7 days at 16 and 22°C, cells are ellipsoidal or cylindrical (2-3 × 8-12 μm), occurring singly, in pairs or in small chains (Fig. 8c) . Budding is polar with buds sessile or occurring on short denticles. Ballistospores occasionally present. Pseudohyphae and true hyphae were not observed after 1 mo in Dalmau plate culture on CMA at 16-22°C.
Assimilation After growth on YM agar plates for 1 month at 16 and 22°C, the streak culture is off-white to tan, butyrous to mucoid with a smooth and glistening surface. The margin is entire. After growth on YM agar plates for 7 days at 16 and 22°C, cells are ellipsoidal or cylindrical (2-3 × 6-8 μm), occurring singly or in pairs, and proliferating by polar budding (Fig. 8d ). Pseudohyphae and true hyphae were not observed after 1 month in Dalmau plate culture on CMA at 16-22°C. 
Wallemia ichthyophaga Basidioascus undulatus
Glomus mosseae
Exobasidiomycetes (71)
Mrakia frigida
Cystofilobasidium capitatum
Microbotryomycetes (100)
Geminibasidium hirsutum
Pucciniomycetes (100) Agaricomycetes (65) Cystobasidiomycetes (100) Dacrymycetes (100 Etymology: the specific epithet Byama^refers to the god Yama from the Hindu Vedas, a god of death and the underworld. It is said that he was the first mortal who died and now, still seeking for enlightenment, judges the dead.
After 1 month at 16 and 22°C on plates with YM media, the culture is cream to lightly tanned. The texture is butyrous with a dull and smooth surface. Growth is slightly elevated in the center of the colony. Colony margin is wrinkled. After growth on YM agar plates for 7 days at 16 and 22°C, cells are ellipsoidal to cylindrical (3-6 × 6-11 μm), occur singly and proliferate by polar budding (Fig. 8e) . Elongated cells in short chains are present. Pseudohyphae and true hyphae were not observed after 1 month in Dalmau plate culture on CMA at After growth on YM agar plates for 1 month at 16 and 22°C, the streak culture is mucous and cream in colour, partially transparent with a glistening surface. Upon ageing, the colony turns dull and tan and appears wrinkled. After growth on YM agar plates for 7 days at 16 and 22°C, cells are ellipsoidal to cylindrical (3-6 × 6-11 μm), occur singly and proliferate by polar budding (Fig. 8f) Ethymology: the epithet Bdumuzii^derives from the Sumerian mythological figure of Dumuzi, a shepherd god and husband of the goddess Inanna who descended to the underworld where he died later.
After growth on YM agar plates for 1 month at 16 and 22°C, the streak culture is reddish-orange, smooth, butyrous, dull and with an entire margin. Young cultures are glistening. Growth is slightly elevated in the centre of the colony. Colony is getting wrinkled after 6 months of incubation. After growth on YM agar plates for 7 days at 16°C and 22°C, cells are ovoidal to ellipsoidal (3-4 × 4-6 μm) but getting progressively spherical upon ageing (Fig. 8g) . Cells occurring singly, in pairs or in small clusters. Ballistospores occasionally present. Description of Chernovia gen. nov. Yurkov & Begerow (MB 816158) Etymology: the genus is named in honour of the Russian microbiologist Ivan Yur'evich Chernov for his outstanding contribution to the ecology and systematics of soil yeasts.
The genus is proposed to accommodate the yeast species represented by the strain AY409, which is phylogenetically placed in Wallemiomycetes (Fig. 6 ) and is distantly related to the genera Basidioascus, Geminibasidium (Nguyen et al. 2013) Ethymology: the epithet Bhoutui^derives from the Chinese mythological figure of Houtu, a deity of the earth and soil.
After growth on YM agar plates for 7 days at 16 and 22°C, the streak culture is cream to yellowish-cream, mucoid with a smooth and glistening surface. The margin is entire. Colony is getting tan and wrinkled after 2 months of incubation. After growth on YM agar plates for 7 days at 16 and 22°C, cells are subglobose to ovoid (3-4 × 4-7 μm), occurring singly or in
